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Description 

[0091] The invention relates to an image projection 
system comprising a projector for supplying a projection 
beam which is modulated with the image to be pro- 5 
jected, an image projection screen and a folding system 
arranged between the image projector and the image 
projection screen, the folding system comprising a 
beam splitter for at least partly reflecting the projection 
beam from the projector, and a reflector for receiving the 
part of the projection beam reflected by the beam split- 
ter and for reflecting said part to the beam splitter again. 
[0002] An image projector is herein understood to 
mean a device which is provided with an image display 
system and optical means for prqecting the image gen- 
erated by this system on an image projection screen. 
The generated image may be a video image, a graphic 
image, data or a combination thereof. 
[0003] An image projection system of the type 
described in the opening paragraph is known from 
European Patent Application 0 333 333. The image pro- 
jection system described in this Application includes a 
beam splitter which passes substantially half the inci- 
dent projection beam and reflects substantially half this 
beam to a reflector which is arranged at the same side 
of the beam splitter as the projector. After reflection on 
the reflector, half of the beam is passed by the beam 
splitter again and half of the beam is reflected again. A 
drawback of this image projection system is a relatively 
low efficiency, because only about 25% of the unpolar- 
ized radiation emitted by the projector is incident on the 
image projection screen. 

[0004] It is an object of the invention to provide a com- 
pact image projection system in which a much higher 
percentage of the projection beam supplied by the pro- 
jector is utilized for displaying an image on the screen, 
so that a more efficient image projection system is 
obtained. 

[0005] The image projection system according to the 
invention is therefore characterized in that the beam 
splitter is a cholesteric filter of the type defined in the 
characterizing portion of claim 1 . 
[0006] The image projector may consist of, for exam- 
ple one cathode ray tube and one projection lens in the 
case of monochrome image projection, or of three cath- 
ode ray tubes and three projection lenses in the case of 
a color image projection system. Such an image projec- 
tor supplies an unpolarized projection beam ad is 
described, for example in United States Patent US-A 
4,127,322. 

[0007] However, the image projector is preferably a 
LCD projector. In the case of a color image projection 
system, the projector may comprise three liquid crystal 
display panels, one for each of the primary colors red, 
green and blue, or a single display panel in combination 
with a pattern of color filters. Since such a projector sup- 
plies a polarized projection beam, this projection beam 
is consequently utilized to an optimum extent in the 



present invention. 

[0008] Cholesteric filters are optical filters comprising 
an optical layer of a liquid crystalline material having a 
cholesteric ordering. This means that the molecules of 
the material are ordered to a helical or helix-like struc- 
ture with a pitch p. After such a material has been pro- 
vided in the form of a thin, optically active layer between 
two parallel substrates, the helix-like structure is aligned 
in such a way that the axis of the helix will be transverse 
to the layer. The alignment of the helix can be improved 
by providing an orientation layer on the facing surfaces 
of the substrates. 

[0009] Such a filter is polarization-sensitive ad will 
reflect a circularly polarized radiation component having 
a direction of rotation (levorotatory or dextrorotatory) 
which corresponds to the direction of the molecular 
helix and having a wavelength which corresponds to the 
pitch p of the helix. A circularly polarized component 
having the opposite direction of rotation and/or having a 
wavelength which is not adapted to the pitch will be 
passed by the filter. Radiation having a state of polariza- 
tion which is not adapted to the fitter is thus not 
absorbed but is reflected to the reflector. This reflector 
inverts the circular direction of polarization rotation so 
that the radiation will now have a state of polarization 
which is adapted to the filter ad will consequently be 
passed. 

[0010] Cholesteric filters are known per se from, for 
example the article "Polarizing Color Filters made from 
Cholesteric LC Silicones" by R. Maurer et at. in SID 
International Symposium 1990, Digest of Technical 
Papers, pp. 1 10-1 13. The cholesteric filters described in 
this article have an optically active layer consisting of a 
liquid crystalline material with a cholesteric ordering 
based on silicones. 

[001 1 ] If the radiation source is an LCD projector, the 
state of polarization of the radiation supplied by the LCD 
projector is to correspond in the image projection sys- 
tem according to the invention to the state of polariza- 
tion for which the cholesteric filter has a reflective effect. 
[0012] There are image display panels which modu- 
late linearly polarized radiation and image display pan- 
els which modulate circularly polarized radiation. An 
image display panel is herein understood to mean the 
combination of the liquid crystalline layer with a polar- 
izer and an analyser. LCD projectors with linear" dis- 
play panels supply linearly polarized radiation. In order 
that this radiation can be reflected by the cholesteric fil- 
ter to the reflector, the linearly polarized radiation is first 
to be converted into circularly polarized radiation suita- 
ble for the filter by means of. for example a A/4 plate 
which can be mounted, for example on the projector. If 
use is made of a LCD projector operating with "circular" 
display panels and thus supplies circularly polarized 
radiation, a conversion will not be necessary and conse- 
quently the A/4 plate can be dispensed with. When a 
LCD projector is used, it is principally possible that, 
apart from radiation losses within the system, 100% of 
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the projection beam radiation can reach the image pro- 
jection screen. 

[0013] If the projector has one or more cathode ray 
tubes, approximately 50% of the radiation supplied by 
the projector will be incident on the image projection 
screen. 

[0014] A preferred embodiment of the image projec- 
tion system according to the invention is characterized 
in that the cholesteric filter is active within at least an 
essential part of the full visible wavelength range. 
[0015] It is to be noted that it is known, for example 
from the English-language abstract of JP-A 3-243932 to 
polarize a unpolarized radiation beam by means of a 
polarization-sensitive beam splitter and to convert the 
sub-beam reflected by the beam splitter into the direc- 
tion of polarization which is passed by the beam splitter 
by means of a A/4 plate in combination with a reflector. 
This means that a beam splitter, a A/4 plate ad a reflec- 
tor are required for the polarization conversion. Moreo- 
ver, the format in which such beam splitters can be 
made is, however, limited. In addition, it is then neces- 
sary to make use of a A/4 plate already for the polariza- 
tion conversion, which is very much dependent on the 
wavelength. 

[0016] Since the cholesteric filter is active substan- 
tially within the entire visible wavelength range, which is 
in contrast to the polarization-sensitive beam splitters 
hitherto known and used in the image projection sys- 
tems, and since it has the same effect for all wave- 
lengths therein, an image projection in reliable colors 
will be possible. The circular polarization direction on 
the reflector is inverted into the direction of rotation 
which will be passed by the filter. In this way a efficient 
image projection system is obtained, not only for mono- 
chrome image projection but also for color image pro- 
jection. Moreover, such a beam splitter can be 
manufactured in a relatively large format. 
[0017] A further embodiment of the image projection 
system according to the invention is characterized in 
that the cholesteric filter comprises a plurality of layers 
of a liquid crystalline material, each layer being active 
for a different wavelength band, said wavelength bands 
jointly covering substantially the visible wavelength 
range. 

[0018] An alternative embodiment of the image pro- 
jection system according to the invention is character- 
ized in that the cholesteric filter comprises a single layer 
of a liquid crystalline polymer material, within which 
layer the pitch of the molecular helix varies across the 
layer thickness between two values which correspond to 
the lower limit and the upper limit, respectively, of the 
wavelength band required to cover at least the full visi- 
ble wavelength range. 

[0019] This embodiment is based on the recognition 
that the pitch of the molecular helix can be varied con- 
tinuously in a liquid crystalline polymer material with a 
cholesteric ordering. As described in the non-prepub- 
lished European Patent Application no. 9323057.0 
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(PHN 13.629) in the name of the Applicant, which Appli- 
cation is herein incorporated by reference, it is possible 
to vary the pitch within a single layer to a sufficient 
extent, so that it is no longer necessary to stack a plural- 
5 ity of layers each formed by a liquid crystalline material 
having a different reflection band. By continuous varia- 
tion of the pitch within a single layer, it is sufficient to use 
a layer thickness which is smaller than the total layer 
thickness required in the case of stacking different lay- 
to ers to cover the same reflection band, so that a filter 
having a better optical quality can be obtained. In fact, 
the quality of such filters decreases relatively rapidly 
with a increasing number of layers due to errors which 
are typical of choiesterics and due to loss of molecular 
is ordering. 

[0020] Even if use is made of cholesteric materials 
which are not suitable for realising a variation of the 
pitch of the helix in a single layer, which variation is 
required for color image projection, a satisfactory color 

20 image projection can nevertheless be realised. An 
embodiment of the image projection system according 
to the invention, in which this is the case, is character- 
ized in that at least a plurality of layers of the cholesteric 
filter comprises a liquid crystalline polymer material, 

25 within which layers the pitch of the molecular helix var- 
ies across the layer thickness between two values which 
correspond to the lower limit ad the upper limit, respec- 
tively, of the reflection wavelength bad of the relevant 
layer. 

30 [0021 ] An embodiment of the image projection system 
according to the invention, which is advantageous as far 
as contrast is concerned, is characterized in that a 
polarizer is arranged between the image projection 
screen ad the beam splitter. 

35 [0022] This polarizer absorbs substantially half the 
ambient light passed by the projection screen, which 
ambient light is reflected into the audience space by 
components of the system. In this manner the ambient 
light is suppressed so that the contrast can be improved 

40 considerably. There are projection screens in which this 
polarizer is arranged on the screen itself. 
[0023] A further embodiment of the image projection 
system according to the invention is characterized in 
that a A/4 plate is arranged between the polarizer and 

45 the beam splitter, the polarizer having an absorbing 
effect for the direction of polarization of the circular 
direction of polarization to be reflected by the choles- 
teric filter after conversion by the A/4 plate. 
[0024] If the selectivity of the cholesteric filter between 

so levorotatory and dextrorotatory circularly polarized radi- 
ation were not perfect, the circularly polarized radiation 
wrongly passed by the cholesteric filter would be con- 
verted by the A/4 plate into linearly polarized radiation 
whose direction of polarization corresponds to the 

55 direction of polarization absorbed by the polarizer. Due 
to the prepolarization by the cholesteric filter, this 
absorption is sufficiently small so that the polarizer will 
not be damaged by heating. The A/4 plate prevents a 
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defocused image on the projection screen due to pro- 
jection beam light having an unwanted polarization and 
being directly incident through the filter. 
[0025] For color image projection the A/4 plate has a 
wide band. A wide-band A/4 plate is a transparent ele- s 
merit which is composed of, for example a plurality of 
layers and realises such a phase rotation in a beam for 
all wavelengths (A.) in the visible wavelength range that 
circularly polarized radiation is converted into linearly 
polarized radiation, or conversely. Such a A/4 plate is 
described, for example in the publication: "Retardation 
Film for STN-LCDs 'NRF WH by the firm of Nitto Denko in 
SID *92 Exhibit Guide, Society for Information Display, 
May 17-22, 1992, Boston, Massachusetts, USA. 
[0026] These and other aspects of the invention will 
be apparent from and elucidated with reference to the 
embodiments described hereinafter. 
[0027] In the drawings 

Fig. 1 shows diagrammatically a first embodiment 
of an image projection system according to the 
invention, and 

Fig. 2 shows diagrammatically a second embodi- 
ment of an image projection system according to 
the invention, having an improved contrast. 

[0028] The image projection system 1 shown dia- 
grammatically in Fig. 1 comprises an image projector 3 
which is provided with an image display system for sup- 
plying an image to be projected on the image projection 
screen 5 via a system of projection lenses. Moreover, 
the image projection system 1 comprises a beam split- 
ter 7 and a reflector 9. The beam splitter 7 and the 
reflector 9 together fold the optical path required for the 
image projection in such a way that the build-in depth of 
the system is relatively small. An image projected on the 
screen 5 can be observed by an observer 16 who is 
present at the side of the screen 5 remote from the 
beam splitter and the reflector. 
[0029] The images may be both monochrome and 
color images. The image display system may comprise, 
for example one cathode ray tube for generating a mon- 
ochrome image, or three cathode ray tubes for generat- 
ing a color image. Such a projector supplies unpolarized 
radiation. 

[0030] In the device known from said European Patent 
Application, half the projection beam radiation is 
reflected to the reflector by the beam splitter. After 
reflection by the reflector, only half of this radiation is 
passed to the projection screen so that only 25% of the 
radiation supplied by the projector reaches the projec- 
tion screen. 

[0031 ] A considerable improvement of the light output 
is obtained when a polarization-sensitive reflector is 
used in combination with a projector supplying a suita- 
bly polarized projection beam. In fact, a much higher 
percentage of the radiation supplied by the projector 
can then be utilized in a relatively simple way for the for- 



mation of the image. Polarized radiation is supplied by, 
for example a projector having liquid crystal display pan- 
els, hereinafter referred to as LCD projector. For dis- 
playing monochrome images, the image display system 
is to have only one image display panel. For displaying 
color images, the image display system comprises, for 
example three liquid crystal panels and a set of color- 
separating and color-combining elements, in other 
words a color channel for each of the primary colors, or 
a single display panel in combination with a pattern of 
color filters. An image display panel is herein under- 
stood to mean the liquid crystalline layer in combination 
with a polarizer and an analyser. An image projection 
system for a color image is described, for example in 
United States Patent US-A 4,127,322. The pixels, which 
are part of a layer of liquid crystalline material, change 
the direction of polarization of a polarized radiation 
beam incident on the pixel in conformity with the image 
information. There are image display panels which 
modulate linearly polarized radiation, hereinafter 
referred to as linear display panels, and image display 
panels which modulate circularly polarized radiation, 
hereinafter referred to as circular display panels. In the 
case of a linear display panel the beam is to be con- 
verted into a circularly polarized beam before it is inci- 
dent on the cholesteric filter. This can be realised, for 
example by providing the projector with a A/4 plate 13. 
This A/4 plate 13 is shown by way of a broken line 
because it can be dispensed with if the projector com- 
prises circular display panels. 
[0032] In the image projection system according to the 
invention the beam splitter 7 is a cholesteric filter. When 
a unpolarized radiation beam is incident on such a filter, 
the filter will reflect the part of the beam with a wave- 
length adapted to the pitch of the molecular helix and 
with a direction of rotation adapted to the direction of the 
molecular helix, whereas the other part of the beam will 
be passed. If use is made of a polarized radiation beam, 
for example, a beam from a LCD projector whose direc- 
tion of polarization corresponds to the direction of polar- 
ization reflected by the cholesteric filter, a compact and 
efficient image projection system can be obtained with 
the reflector 9. It is assumed that the beam 1 1 from the 
projector 3 is levorotatory circularly polarized and that 
the direction of the molecular helix of the cholesteric fil- 
ter 7 is also levorotatory. The projection beam 1 1 from 
the projector 3 is then substantially completely reflected 
from the cholesteric filter 7 to the reflector 9. By reflec- 
tion on the reflector 9, the circular direction of polariza- 
tion, which is levorotatory in this case, is inverted into 
the dextrorotatory direction. This dextrorotatory circu- 
larly polarized beam 15 will be passed by the choles- 
teric filter 7 and reach the projection screen 5. In 
principle, 100% of the projection beam supplied by the 
projector 3 can then be utilized for the image projection. 
[0033] A cholesteric filter can be made at an accepta- 
ble cost in the format required for the application 
described. 
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[0034] In the case of color image projection, the chol- 
esteric filter should have a reflection wavelength band- 
width which is at least equal to the wavelength 
bandwidth of visible light 

[0035] The cholesteric filters already known operate 
as polarization-sensitive reflectors within a limited 
wavelength band, for example 50 nm. Radiation at a 
wavelength outside the wavelength band is passed and 
is thus lost or disturbs the formation of the image in its 
current use. The wavelength bandwidth of the full visible 
light is approximately 380 nm. 
[0036] The width of the reflection wavelength band AA 
of the filter is defined by AA = A 0 An/n , in which 
An = n e -n 0 is the birefringence, in which n e and n 0 are 
the extraordinary and ordinary refractive indices, 
respectively, of the cholesteric material and 
n = (n e +n 0 )/2 is the average refractive index. A<> is the 
central wavelength of the selective reflection wave- 
length band upon perpendicular incidence of the radia- 
tion and is given by 

(n e +n 0 ) 
A 0 = np = — ^ — P 



, in which p is the pitch of the molecular helix of the filter. 
[0037] Since the shift of the reflection wavelength 
band as a function of the angle of incidence is, for exam- 
ple 2 nm per degree, a broader reflection wavelength 
band than is necessary to cover the full visible wave- 
length range of 380 nm to a wide extent is to be taken 
into account when manufacturing the filter. 
[0038] A cholesteric filter which is active in the full vis- 
ible wavelength range can be realised in various man- 
ners. 

[0039] A first possibility is to stack a plurality of nar- 
row-band cholesteric layers each having a different 
reflection wavelength band. The composite filter then 
has a total reflection bandwidth which is equal to the 
sum of the reflection bandwidths of the individual layers. 
[0040] A second possibility is to manufacture the chol- 
esteric f flter from a single layer of liquid crystalline poly- 
mer material, in which the pitch p of the molecular helix 
varies across the layer thickness between a lower limit 
and an upper limit so that the resultant reflection wave- 
length bandwidth corresponds to the bandwidth which is 
necessary for the filter to be active in the full visible 
wavelength range. As compared with a stacked filter, a 
single-layer filter has the advantage of a better optical 
quality. When layers are stacked, the optical quality 
decreases with a increasing number of layers due to the 
presence of errors in the cholesterics ad due to the loss 
of planar molecular ordering. Moreover, the viewing 
angle dependence increases with an increasing thick- 
ness. This means that for radiation which is incident at 
an angle which is larger than a given angle of incidence, 
the effectiveness of the filter decreases considerably 
with larger layer thicknesses. In order that a cholesteric 



layer with a reflection wavelength bandwidth of 50 nm 
has a polarizing effect, the layer should have a minimum 
thickness of 5 nm. A multilayer filter which is active 
throughout the visible light range and for a large range 
5 of angles of incidence should comprise, for example fif- 
teen of such layers and is then 75 jim thick. 
[0041 ] For a single-layer cholesteric filter, with a vary- 
ing pitch, a layer thickness of 20 \xm is sufficient to be 
effective as a polarizer, which improves the effective- 
to ness of the filter. A manner of manufacturing a single- 
layer cholesteric filter with a pitch varying across the 
layer thickness is described in the previously men- 
tioned, non-prepublished European Patent Application 
no. 93203057.0. 
15 [0042] An embodiment of the cholesteric filter whose 
optical quality is better and whose viewing angle 
dependence is not as great as that of a cholesteric filter 
composed of a relatively large number of narrow-band 
layers with a constant helix pitch is realised by manufac- 
20 turing the cholesteric filter from a smaller number of lay- 
ers in which in at least a number of these layers the 
pitch p of the molecular helix varies across the layer 
thickness. The reflection wavelength bandwidth of the 
relevant layers may be increased to, for example 150 
25 nm. In that case the number of layers required for the 
visible wavelength range can be reduced considerably, 
for example to 1/3. 

[0043] Fig. 2 shows diagrammatically a second 
embodiment of the image projection system according 

30 to the invention. A polarizer 1 7 is arranged between the 
cholesteric filter 7 ad the screen 5. This polarizer 17 
absorbs substantially 50% of the unpolarized ambient 
light entering the projection screen so that this light can 
no longer be reflected in the audience space. Conse- 

35 quently, a considerable improvement of contrast can be 
achieved. 

[0044] Moreover, a A/4 plate 19 may be arranged 
between the cholesteric filter 7 and the polarizer 17. In 
the case of color image projection, this A/4 plate has a 

40 wide band. This A/4 plate 19 converts the circularly 
polarized radiation passed by the cholesteric filter 7 into 
linearly polarized radiation. The polarizer 17 is adapted 
in such a way that the circular direction of polarization 
which is to be reflected by the cholesteric filter 7 is 

45 absorbed after conversion by the A/4 plate 19. In this 
manner a possibly imperfect selectivity between levoro- 
tatory and dextrorotatory circularly polarized radiation is 
compensated for by the cholesteric filter. The fraction of 
the projection beam which should have been reflected 

so upon incidence on the cholesteric filter, but is still 
passed in a non-ideal filter or for a non-ideal state of 
polarization of the projection beam, is converted into lin- 
early polarized light having a given direction of polariza- 
tion. The direction of polarization of the polarizer 17 is 

55 then chosen to be such that this linearly polarized radi- 
ation is absorbed. Consequently, unwanted light which 
is passed by the filter instead of being reflected is pre- 
vented from disturbing the image on the projection 
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screen. Since the A/4 plate is optional, it is shown in bro- 
ken lines again. 

[0045] Instead of the A/4 plate 1 9 and the polarizer 1 7, 
a louvre screen (not shown) may be arranged between 
the cholesteric filter 7 and the screen 5 so as to pass 
only radiation which is incident within a given angle to 
the screen, as described, for example in European Pat- 
ent Application EP 0 488 590. 

Claims 

1 . An image projection system comprising a projector 
for supplying a projection beam which is modulated 
with the image to be projected, an image projection 
screen and a folding system arranged between the 
image projector and the image projection screen, 
the folding system comprising a beam splitter for at 
least partly reflecting the projection beam from the 
projector and a reflector for receiving the part of the 
projection beam reflected by the beam splitter and 
for reflecting said part to the beam splitter again, 
characterized in that the beam splitter is a choles- 
teric filter comprising a single layer of a liquid crys- 
talline polymer material, within which layer the pitch 
of the molecular helix varies across the layer thick- 
ness between two values which correspond to the 
lower limit and the upper limit, respectively, of a 
wavelength band required to cover at least the full 
visible wavelength range. 

2. An image projection system as claimed in Claim 1 , 
characterized in that a polarizer is arranged 
between the image projection screen and the beam 
splitter. 

3. An image projection system as claimed in Claim 2, 
characterized in that a A/4 plate is arranged 
between the polarizer and the beam splitter, the 
polarizer having an absorbing effect for the direc- 
tion of polarization of the circular direction of polar- 
ization to be reflected by the cholesteric filter after 
conversion by the A/4 plate. 

Patentanspruche 

1 . Bildprojektionssystem mit einem Projektor zum Lie- 
fern eines mit dem zu projizierenden Bild modulier- 
ten ProjektionsbQndels, mit einem Bildprojektion- 
sschirm und einem zwischen dem Bildprojektor und 
dem Bildprojektionsschirm vorgesehenen Fattsy- 
stem mit einem BQndelteiler zum wenigstens teil- 
weisen Reflektieren des von dem Projektor 
herruhrenden ProjektionsbQndels, und mit einem 
Ref lektor urn den an dem BGndelteiler reflekb'erten 
Teil des ProjektionsbQndels aufzufangen und aber- 
mals zu dem BGndelteiler zu reflektieren, dadurch 
gekennzeichnet, dass der BQndelteiler ein chole- 
sterisches Filter ist mit einer einzigen Schicht aus 



einem fIGssigkristallinen Polymermaterial, wobei 
innerhalb dieser Schicht die Steigung der mdekula- 
ren Helix Gber die Schichtdicke zwischen zwei Wer- 
ten variiert, die der unteren Grenze und der oberen 
5 Grenze eines Welleniangenbandes entsprechen, 
erforderlich zum Abdecken wenigstens des vOllig 
sichtbaren Welleniangenbereichs. 

2. Bildprojektionssystem nach Anspruch 1, dadurch 
10 gekennzeichnet, dass zwischen dem Bildprojekti- 
onsschirm und dem BQndelteiler ein Polarisator 
vorgesehen ist. 

3. Bildprojektionssystem nach Anspruch 2, dadurch 
15 gekennzeichnet, dass zwischen dem Polarisator 

und dem BQndelteiler eine • /4-Platte vorgesehen 
ist. wobei der Polarisator einen Absorptionseffekt 
fur die Polarisationsrichtung der von dem choleste- 
rischen Filter zu reflektierenden zirkularen Polarisa- 
20 tionsrichtung nach Umwandlung durch die ■ /4- 
Platte. 

Revendicatlons 

25 1 . Systeme de projection dlmage comportant un pro- 
jected pour fournir un faisceau de projection qui 
est moduli avec I'image k projeter, un 6cran de pro- 
jection dlmage et un systeme de pliage dispose 
entre le projecteur d'image et l'6cran de projection 

30 d'image, le systeme de pliage comportant un divi- 
seur de faisceau pour r6fl6chir au moins partielle- 
merrt le faisceau de projection k partir du projecteur 
et un r6f lecteur pour recevoir la partie du faisceau 
de projection n§f I6chi par le diviseur de faisceau et 

35 pour r6fl6chir ladite partie k nouveau vers le divi- 
seur de faisceau, caract6ris6 en ce que le diviseur 
de faisceau est un filtre cholesterique comportant 
une couche unique constitute d'un mat6riau poly- 
mdre k cristaux liquides, couche dans laquelle le 

40 pas de I'h6lice motecuiaire varie k travers l'6pais- 
seur de couche entre deux valeurs qui correspon- 
dent k la limite inferieure respectivement k la limrte 
sup6rieure d'une bande de longueur d'onde n6ces- 
saire k couvrir au moins la gamme de longueurs 

45 d'onde visible entire. 

2. Systeme de projection d'image selon la revendica- 
tion 1, caract6ris6 en ce qu'un polariseur est dis- 
pose entre l'6cran de projection d'image et le 

so diviseur de faisceau. 

3. Systdme de projection d'image selon la revendica- 
tion 2, caract6ris6 en ce qu'une plaque A/4 est dis- 
pose entre le polariseur et le diviseur de faisceau, 

55 le polariseur pr£sentant un effet d' absorption pour 
la direction de polarisation de la direction circulaire 
de polarisation k r6f I6chir par le filtre cholest6rique 
aprks conversion par la plaque A/4. 
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